ABSTRACT
INTRODUCTION
A spinal cord injury is one of the uncommon Emergency Department admissions. Studies on the frequency of spinal cord injuries in Emergency Departments are highly rare in the literature. Spinal cord injuries and subsequent neurological problems affect a person's social life and result in serious pecuniary and/or non-pecuniary losses. [1] Acute spinal cord injuries are reported to occur at a rate of 20-40/1.000.000. [2] It is reported that spinal cord injuries occur more frequently in young persons, with a male/female ratio of 4/1, and that the most common cause of spinal cord injuries is motor vehicle accidents, at a rate of 40%. [2] Spinal cord injuries are classified as complete (ASIA-A) or incomplete (ASIA-B, C, D) by the American Spinal Injury Association (ASIA). [3, 4] By the means of this classification, neurological recovery or deterioration that may occur during the patient follow-up is assessed more clearly.
Approximately half of the patients with spinal cord injuries have complete transection. Currently, there remains no effective medical treatment to restore neurological function in patients with complete spinal cord injuries, except for methylprednisolone. [5] Methylprednisolone is suggested to be beneficial because it is a radical scavenger, prevents lipid peroxidation and has neuroprotective effects. [6] The incidence of complete spinal cord injuries has decreased depending on such actions as timely and properly rendered first aid, more favorable resuscitation, and the fastening of seat belts. All these factors positively influence the recovery process. [7] Epidemiological information on spinal traumas is generally obtained from the international literature because there is no reliable information on the incidence of spinal cord injuries in our country. In this study, we retrospectively assessed the demographics of the spinal trauma patients admitted to our Emergency Department, lesion locations, type of neurological impairment, clinical severity according to the results of ASIA assessment during first admission and discharge, treatment efficacy, complications, and the mortality rate.
MATERIALS AND METHODS
Following the approval of the Faculty Ethics Committee, 91 patients with spinal trauma older than 18 years who were admitted to our Emergency Department over three years were included in the study.
Exclusion criteria were: a) spinal cord impairment with a nontraumatic cause, and b) initiation of treatments at another center. The patients were divided into two groups as those with complete injuries (Grade A/Group 1) and those with incomplete injuries (Grades B, C, D/Group 2) according to the clinical findings during admission based on ASIA-International Medical Society of Paraplegia (IMSOP) Impairment Scale ( Table 1) .
The patients were divided into three subgroups as <45 years of age, 45-65 years of age and >65 years of age. Data on the complete injury group and the incomplete injury group were compared. The patients were divided into two groups based on their admission time to the Emergency Department after the spinal trauma. The first group consisted of the patients admitted to the Emergency Department within the first eight hours following spinal trauma, while the second group included the patients admitted to the Emergency Department after more than eight hours.
Routine physical and neurological examination of the patients was performed by the emergency physicians. For each patient, vital signs were obtained, muscle strength (Medical Research Council (MRC) score 0 to 5 scale) and spinal reflexes were tested, and sensory examination was performed. Following these assessments, each patient was graded on ASIA-IMSOP Impairment Scale, and thus their injuries were defined as complete or incomplete.
Computed radiography (CR) images of the spinal cord, direct radiography (DR) images and magnetic resonance imagings (MRI) were obtained.
The patients with complete and incomplete injuries were divided into two groups as those who received steroid treatment and those who did not. The patients were also divided into groups according to the type of the treatment (medical and/or surgical). The patients with complete and incomplete injuries were compared regarding the treatment, developing complications and mortality.
Predischarge neurological findings of the patients in the complete (ASIA-IMSOP Grade A/Group 1) and incomplete (ASIA-IMSOP Grades B, C, D/Group 2) injury groups were obtained from their file information. By means of this information, final ASIA-IMSOP Impairment Scale grades of the patients were determined, and the patients were reassessed in terms of recovery and deterioration in locomotor functions. Intergroup or intragroup changes were defined by the ASIA-IMSOP Impairment Scale.
All data of the patients were recorded in pre-prepared study forms and analyzed using the Statistical Package for the Social Sciences (SPSS) 20 software. The relationship between the types of injury (complete and incomplete) and demographic characteristics was analyzed using chi-square test. Lesion sites, accompanying traumas, developing complications, and mortality rates were analyzed using two-proportion z test. The level of statistical significance was accepted as p<0.05.
RESULTS
In three years, 36.430 patients, 91 of whom had spinal trauma, were admitted to our Emergency Department. We calculated the frequency of spinal cord injuries in all emergency admissions each year as 0.25%, and the frequency of spinal cord injuries in trauma patients as 2%. In our study, the frequency of vertebral column injuries in all emergency admissions each year was 7%, and the frequency of vertebral column injuries in trauma patients was 5.6%. Forty-three (47%) of the 91 patients with spinal trauma had complete injuries, while 48 (53%) had incomplete injuries.
Fifty-nine (65%) of the 91 patients with spinal trauma were male, while 32 (35%) were female. The numbers of male patients were higher in both the complete and incomplete injury groups. No statistically significant difference was found for gender between the two groups (p>0.05). In our study, the male/female ratio was 1.8/1.
Forty-three patients (47%) were under 45 years of age, 37 patients (41%) were 45-65 years of age, and 11 patients (12%) were over 65 years of age. No statistically significant difference was found for age between the patients with complete and incomplete injuries (p>0.05).
Forty-six patients (50.5%) were exposed to spinal trauma by fall from height, 35 patients (38.5%) in traffic accidents, and 10 patients (11%) due to other reasons (diving into water, being struck by a falling object). A comparison of the patients with complete and incomplete injuries for trauma mechanisms did not reach statistical significance (p>0.05).
Twenty patients (22.0%) suffered spinal trauma in the spring, 34 (37.4%) in the summer, 27 (29.7%) in the autumn, and 10 (11.0 %) in the winter. As seen, most emergency admissions were in the summer, followed by autumn, spring and winter, respectively.
The complaints of 43 patients with complete spinal injuries were pain (36 patients, 86%), numbness-tingling (38 patients, 88%), and loss of muscle strength (100%). The complaints of 48 patients with incomplete spinal injuries were pain (43 patients, 90%), numbness-tingling (44 patients, 92%) and muscle weakness (40 patients, 83%). Comparison of the complaints of the patients with complete and incomplete injuries during emergency visits did not reach statistical significance (p>0.05). Table 2 shows the demographic data of the patients with complete and incomplete spinal injuries.
The patients diagnosed with spinal trauma were divided into two groups as those with complete injuries (Group 1) and Thirty-nine (91%) of the patients with complete injuries suffered paraplegia, and 4 (9%) suffered quadriplegia. Nineteen (39%) of the patients with incomplete injuries suffered paraparesis, 18 (38%) suffered quadriparesis, and 11 (23%) suffered hemiparesis. Table 3 shows the distribution of patients with complete and incomplete spinal injuries by lesion sites.
Twenty-four (55.8%) of the patients with complete injuries had accompanying trauma, while 15 (31.2%) of the patients with incomplete injuries had accompanying trauma. Table 4 shows the comparison of the patients with complete and incomplete injuries by accompanying trauma.
Forty-one of the patients (95%) with complete injuries and 39 of the patients (81%) with incomplete injuries were admitted to the Emergency Department within the first eight hours, while two patients with complete injuries and nine patients with incomplete injuries admitted to the Emergency Department within 8-12 hours. Eighty (87.9%) of the patients involved in our study received steroid treatment. Forty-one (95%) of the patients with complete injuries received steroid treatment, while 39 (81%) of the patients with incomplete injuries received steroid treatment.
Sixty-three (69.2%) of the patients received both medical and (Table 5 ).
In our study, 19 patients died; 37.2% (n=16) of them were in the complete injury group and 6.3% (n=3) were in the incomplete injury group (p<0.05).
DISCUSSION
The frequency of spinal cord injuries in patients admitted to Emergency Departments due to spinal trauma is not clearly known. Nawar et al. could not report any rate of spinal injuries because the spinal injuries did not meet standards of reliability or precision. In the same study, all spinal disorders accounted for 2.5% of the visits to hospital Emergency Departments. They reported that the frequency of vertebral column injuries accounted for 4.8% of all trauma patients. [8] In our study, we found a similar frequency of vertebral column injuries in all traumas. However, we could not draw any comparisons with spinal cord injuries due to the insufficient literature data.
Studies on spinal cord injuries take the ASIA classification as a guide and classify spinal cord injuries as complete (ASIA-A) and incomplete (ASIA-B, C, D) according to this guide. [3, 4] The literature suggests that the complete injury rate is 45%, while the incomplete injury rate is 55%. [2] Our data of complete and incomplete injuries in our study was consistent with the literature.
We determined ASIA-IMSOP Impairment Scale grades of the patients during discharge and investigated any clinical recovery or deterioration. Nearly one in ten patients with a complete injury (Grade A) during admission improved to incomplete injury. Four percent of the incomplete injuries progressed to complete. Peker et al. [9] reported that 23% of the spinal injuries classified as Grade A according to the clinical findings during admission improved to incomplete. Peker et al. had twice as many recovered patients when compared with our study. We attributed this result to the fact that the number of patients in their study was lower, and the rate of the injuries that improved to incomplete was higher.
It is known that spinal cord injuries occur more frequently in young people, that the male/female ratio is 4/1, and that motor vehicle accidents are the most common cause of spinal injuries. [2] According to the data in our country, the male/ female ratio is 2.5/1, and the rate of motor vehicle accidents is 48.8%. [10] The male/female ratio was lower in our study when compared with the literature because the numbers of falls from height (from a tree) were higher in our study, and these falls mainly occurred in women. A study conducted in the southeastern Anatolia region reported that the male/female ratio was 5.8/1, and the most common cause of spinal injuries was fall from height (37.5%). [11] In our study, a great majority of the patients were men and under 45 years of age, which was consistent with the literature.
Etiological factors of spinal cord injuries vary in different geographical regions, and the most common causes are motor vehicle accidents, violence and falls from height. [2, 10] Hagen et al. [8] reported that common causes of spinal cord injuries were falls and motor vehicle accidents. A study conducted in our region reported that etiological factors in spinal cord injuries were falls from height, traffic accidents and diving into water, respectively. [12] The most common etiological factor in our study was falls from height (50.5%). This result derived from our study was consistent with the study conducted in our region by Gündüz et al. [12] While spinal cord injuries due to motor vehicle accidents are more common in the United States or Europe, spinal cord injuries due to falls from height are more common in developing countries. [2, 10] Thus, it is true to say that there are inter-country and intra-country regional differences.
The literature reports that spinal cord injuries generally occur on the weekends or during holidays and the summer. [2] A great majority of the patients in our study suffered spinal trauma in the summer.
Symptoms of spinal cord injuries are variable, and patients generally report pain, numbness-tingling, muscle weakness, urinary-fecal incontinence, respiratory distress, erythema, and temperature increase. [13] The most common complaint of the patients in our study was numbness-tingling, followed by muscle weakness and pain, respectively. Most of the patients reported more than one complaint, and this was a little higher in the complete injury group.
A great majority of the patients with complete injuries suffered paraplegia, while a few suffered quadriplegia. The incidences of paraparesis and quadriparesis in the complete and incomplete injured patients were comparable. Önder et al. [14] studied 65 patients, and reported that 6 (9.2%) of the patients suffered paraparesis, 4 (6.2%) suffered paraplegia, 13 (20%) suffered quadriparesis, 21 (32.3%) suffered quadriplegia, and 7 (10.8%) suffered either hyposthenia or anesthesia, while 14 (21.5%) had no neurological deficit. Gündüz et al. [12] reported that 4.6% of the patients suffered paraparesis, 16.2% suffered paraplegia, and 11.6% suffered quadriplegia, while 29 patients (67.4%) had no neurological deficit. This result is likely to be attributed to the fact that all patients involved in our study had neurological deficit associated with the spinal trauma during admission, one of these reference studies included only patients with lower cervical injuries, the number of patients was lower, and the study also involved patients with no neurological deficit. Moreover, neither of these studies involved comparing or grouping the complete and incomplete injuries.
In their study involving 238 patients, Hagen et al. [8] reported that the distribution according to the part of the vertebral column affected was cervical vertebrae (50%), thoracic vertebrae (33%), and lumbar vertebrae (17%), respectively. In their study involving 43 patients, Gündüz et al. [12] reported that cervical injuries were the most common. In our study, almost half of the patients with complete and incomplete injuries had cervical lesion.
Injury risk in the movable segments of the spinal column is very high. In their study involving 126 skiers with spinal cord injuries, Prall et al. [1] reported that vertebral fractures resulting in spinal cord injuries occurred most commonly in C6, T12 and L1. In our study, the most commonly fractured levels in the patients with cervical lesions were C5-6.
The thoracolumbar region is an anatomical and functional transition between the thoracic and lumbar parts as well as the most movable part of the spine. [13] Therefore, T12 is defined as the transition vertebra. The thoracolumbar spine is the region most exposed to trauma, and almost 60% of all vertebral body fractures occur between the T12 and L2 vertebrae. [13] In our study, almost one-third of the patients with complete and incomplete injuries had thoracolumbar fractures. The most common fractures in patients with complete and incomplete injuries who had thoracolumbar lesions were at L1 and T12. In our study, the most common mechanisms of trauma in the patients with thoracic trauma were falls from height and traffic accidents, and their incidences were equal. The most common etiological factor in thoracolumbar injuries was fall from height.
In their study, Armagan et al. [15] reported that 26% of the patients had lumbar spine injuries. We determined that 30.7% of the patients involved in our study had lumbar spine injuries. Armagan et al. [15] reported that traffic accidents were the etiological factor in half of the lumbar spine injuries, while falls from height were responsible in the other half. In our study, the most common mechanism of trauma in the patients with lumbar spine injuries was fall from height, followed by traffic accidents.
It is reported that spinal cord injuries are generally accompanied by head, thoracic or abdominal trauma. [2] Almost half of the patients involved in our study had accompanying trauma. The incidence of multiple traumas in the patients with complete injuries was higher than in the incomplete injury group. Almost two-thirds of the patients with incomplete injuries had no accompanying trauma.
Methylprednisolone is suggested to be beneficial for spinal cord injuries because it is a radical scavenger, acts to prevent lipid peroxidation and has neuroprotective effects. [6] Methylprednisolone infusion improves motor and sensory recovery in complete and incomplete spinal cord injuries. However, this expected positive result is based on using the steroid at the proper time and proper dose. [2] A great majority of the patients in our study received steroid treatment. In our study, three patients who were first assessed as having complete injuries according to the clinical examination during admission and who later showed recovery in their ASIA grades received surgical treatment as well as steroid treatment. All of 10 patients who were first assessed as having incomplete injuries according to the clinical examination during admission and later showed recovery in their ASIA grades received surgical treatment as well as steroid treatment.
Armagan et al. [15] reported that half of the hospitalized patients had neurological deficit, 78.9% of the patients with neurological deficit received surgical treatment while approximately 20% were treated through conservative care, and 29.4% of the patients with no neurological deficit received surgical treatment for stabilization. The authors reported that 55.5% of the patients received both medical and surgical treatment, while 44.5% received only medical treatment. [15] In our study, almost one-third of the patients received only medical treatment, while two-thirds received both medical and surgical treatment.
Spinal cord injury recovery is inversely proportional to the trauma severity. The probability of locomotor function recovery after complete spinal cord injuries is around 1%, while functional neurological recovery occurs in many patients with incomplete injuries. [7] The factors affecting the recovery in patients with traumatic spinal cord injuries were reported as the initial level of injury, initial muscle strength, and patient age. [9, 16] Peker et al. [9] reported that the mean age of the patients (being age over 30) and injuries with ASIA Grade A were the factors affecting recovery. Armagan et al. [15] reported that almost half of the hospitalized patients had neurological deficit, and 21% of them were fully recovered while 58% were partially recovered. 14.2% of the patients in our study had functional recovery according to the ASIA-IMSOP Impairment Scale. Functional recovery occurred in 20.8% of the patients with incomplete injuries and in 7% of the patients with complete injuries. The patients first assessed as having complete injuries made little recovery.
Complications of spinal cord injuries are divided into two groups as acute and chronic. It was reported that the mortality and morbidity rates of acute complications were higher than those of chronic complications. [13] Patients with spinal trauma developed complications associated with high-dose steroid treatment such as pneumonia, sepsis, injury infection, thromboembolism, gastrointestinal hemorrhage, and delayed recovery. [2] Several respiratory problems may manifest themselves during the acute phase. It was reported that pulmonary complications of the patients with cervical spine injuries during the acute phase played a more crucial role than the level of injury in determining the hospitalization period. [17] Complication rates in the patients with complete injuries are higher than in those with incomplete injuries. The morbidity and mortality rates based on complications were higher in the patients with complete injuries. [2, 13] In their study involving 27 patients, Peker et al. [9] reported that the most common complication was urinary tract infection (81%), followed by pressure ulcers, urolithiasis, heterotopic ossification, pneumonia, and autonomic dysreflexia. Campos [18] reported that pressure ulcers and urinary problems occurred most commonly. In their study, Balcı et al. [19] reported that urinary tract infections and pressure ulcers were common complications. We determined that the most common complications that occurred in the patients involved in our study were hemorrhage (except for gastrointestinal hemorrhage), respiratory failure and urinary tract infection. Both the incidence of complications and the mortality rates were higher in the complete injury group.
According to the literature data, the mortality rates in the patients with spinal cord injuries vary between 4.4% and 16.7%. [13] However, it is reported that the rates in complete and incomplete injuries are different, and the morbidity and mortality rates in complete injuries are higher. [2] Burney et al. [20] reported that the hospital mortality rate of the patients with spinal cord injuries was 17%. In their study involving 43 patients, Gündüz et al. [12] reported that the in-hospital mortality rate was 6.9%. Almost one-fifth of the patients involved in our study died, which was consistent with the literature. However, the mortality rate in our study was higher than in the other study conducted in our region. We attribute this result to the fact that all patients involved in our study had spinal cord injuries, while the other study conducted in our region involved the patients with spine and/or spinal cord injuries. A great majority of the deceased patients were male. More than half of the deceased patients had no accompanying trauma; however, a great majority of the patients with additional trauma had multiple traumas. The most common cause of death was respiratory failure. Most of the patients who died from respiratory failure had isolated cervical spine injuries.
In conclusion, our study presents data on the frequency of acute spinal trauma in emergency admission, its clinical picture, emergency care, follow-up, and prognosis. The results of our study show the significance of the Emergency Department approach (early diagnosis and true treatment) in acute spinal trauma cases. An emergency physician can decrease the incidence of unfavorable clinical results through both primary care and by taking necessary measures against possible complications.
